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COUNTERWEIGHT SHIELD FOR 
REFRIGERATION COMPRESSOR 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

The present invention relates generally to refrigera 
tion compressors and more speci?cally to such com 
pressors incorporating shields for reducing the lubricat 
ing oil level in the area surrounding the rotating rotor 
during operation. 

Typical refrigeration compressors incorporate a lu 
bricant sump in the lower or bottom portion of the 
housing into which the drive shaft extends so as to 
pump lubricant therefrom to the various portions re 
quiring lubrication. In addition, the lubricant also often 
acts to aid in removal of heat from the various compo 
nents. In order to insure suf?cient lubricating oil is 
contained within the sump to assure adequate lubrica~ 
tion and/or cooling of the moving parts while also 
minimizing the overall height of the housing, it is some 
times necessary that the oil level extend above the rotat 
ing lower end of the rotor. However, the higher viscos 
ity of the oil as compared to refrigerant gas creates an 
increased drag on rotation of the rotor resulting in in 
creased power consumption. This problem is further 
aggravated in scroll-type compressors which typically 
employ a counterweight secured to the lower end of the 
rotor. 

US. Pat. No. 4,895,496 discloses a cup-shaped shield 
member which projects above the oil level in the sump 
and is positioned in surrounding relationship to the 
lower end of the rotor via a close ?t with the drive shaft 
whereby the oil level in the area within the shield is 
reduced by the initial rotation of the rotor upon startup 
and return oil flow into this area is greatly restricted. 
Thus, the oil induced drag on the rotor and resulting 
increased power consumption of the motor is greatly 
reduced. In one embodiment, a rotation inhibiting pro 
jection is provided on the shield while in another em 
bodiment the shield is allowed to rotate with the drive 
shaft although the speed of rotation thereof will be 
substantially less than that of the drive shaft due to the 
drag exerted thereon by the lubricant. In both embodi 
ments, however, the power consumption of the motor is 
greatly reduced thus resulting in signi?cant improve 
ment in the operating ef?ciency of the compressor. 
While the above described shield does reduce motor 

power consumption by substantially eliminating the 
viscous drag of the oil on the rotor, it also reduces the 
amount of oil being circulated across the lower end 
turns of the stator. In some applications, it may be desir 
able to achieve the advantages of this higher operating 
ef?ciency while also maintaining a substantial flow of 
oil across the stator end turns for cooling of same. 
The present invention provides an improved shield 

which is carried by the drive shaft and allowed to freely 
rotate therewith. This improved shield incorporates a 
generally flat circular disk or flange positioned in close 
proximity to the lower end of the rotor which serves to 
restrict return flow of oil to the area of the rotating 
rotor and/ or counterweight but still enables some circu 
lation thereof which thereby increases the circulation of 
oil across the adjacent stator end turns. In operation, it 
has been found that this improved shield has resulted in 
improved cooling of the stator end turns without any 
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2 
substantial effect on the overall operating ef?ciency of 
the compressor. 

Additional advantages and features of the present 
invention will become apparent from the subsequent 
description and the appended claims taken in conjunc 
tion with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a section view of a refrigeration compressor 
of the scroll type incorporating a shield surrounding the 
lower end of the motor rotor in accordance with the 
present invention, the section being taken generally 
along a vertical plane extending along the axis of rota 
tion of the drive shaft; 
FIG. 2 is an enlarged fragmentary section view of a 

portion of the compressor of FIG. 1 showing the shield 
of the present invention in installed relationship with 
the drive shaft; 
FIG. 3 is a bottom view of the shield of the present 

invention; 
' FIG. 4 is an elevational view of the shield of FIG. 3; 
and 

FIG. 5 is a section view-of the shield of FIG. 3, the 
section being taken along line 5—5 thereof. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawings and in particular to 
FIG. 1, a compressor 10 is shown which comprises a 
generally cylindrical hermetic shell 12 having welded at 
the upper end thereof a cap 14 and at the lower end 
thereof a base 16 having a plurality mounting feet (not 
shown) integrally formed therewith. Cap 14 is provided 
with a refrigerant discharge ?tting 18 which may have 
the usual discharge valve therein (not shown). Other 
major elements af?xed to the shell include a trans 
versely extending partition 22 which is welded about its 
periphery at the same point that cap 14 is welded to 
shell 12, a main bearing housing 24 which is suitably 
secured to shell 12 and a lower bearing housing 26 also 
having a plurality of radially outwardly extending legs 
each of which is also suitably secured to shell 12. A 
motor stator 28 which is generally square in cross sec 
tion but with the corners rounded off is press?tted into 
shell 12. The ?ats between the rounded corners on the 
stator provide passageways between the stator and 
shell, which facilitate the flow of lubricant from the top 
of the shell to the bottom. _ 
A drive shaft or crankshaft 30 having an eccentric 

crank pin 32 at the upper end thereof is rotatably jour 
naled in a bearing 34 in main bearing housing 24 and a 
second bearing 36 in lower bearing housing 26. Crank 
shaft 30 has at the lower end a relatively large diameter 
concentric bore 38 which communicates with a radially 
outwardly inclined smaller diameter bore 40 extending 
upwardly therefrom to the top of the crankshaft. Dis 
posed within bore 38 is a stirrer 42. The lower portion 
of the interior shell 12 de?nes an oil sump 43 which is 
?lled with lubricating oil to a level approximately equal 
to or slightly above the lower end of rotor 46, and bore 
38 acts as a pump to pump lubricating fluid up the 
crankshaft 30 and into passageway 40 and ultimately to 
all of the various portions of the compressor which 
require lubrication. 

Crankshaft 30 is rotatively driven by an electric 
motor including stator 28, windings 44 passing there 
through and a rotor 46 press?tted on the crankshaft 30 
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and having upper and lower counterweights 48 and 50, 
respectively. 
The upper surface of main bearing housing 24 is pro 

vided with a ?at thrust bearing surface 53 on which is 
disposed an orbiting scroll 54 having the usual spiral 
vane or wrap 56 on the upper surface thereof. Project 
ing downwardly from the lower surface of orbiting 
scroll 54 is a cylindrical hub having a journal bearing 58 
therein and in which is rotatively disposed a drive bush 
ing 60 having an inner bore 62 in which crank pin 32 is 
drivingly disposed. Crank pin 32 has a ?at on one sur 
face which drivingly engages a ?at surface (not shown) 
formed in a portion of bore 62 to provide a radially 
compliant driving arrangement, such as shown in as 
signee’s aforementioned U.S. Pat. No. 4,877,382, the 
disclosure of which is herein incorporated by reference. 
An Oldham coupling 63 is also provided positioned 
between and keyed to orbiting scroll 54 and bearing 
housing 24 to prevent rotational movement of orbiting 
scroll member 54. Oldham coupling 63 is preferably of 
the type disclosed in assignee’s copending application 
Ser. No. 591,443, entitled “Oldham Coupling For Scroll 
Compressor” ?led of even data herewith, the disclosure 
of which is hereby incorporated by reference. 
A non-orbiting scroll member 64 is also provided 

having a wrap 66 positioned in meshing engagement 
with wrap 56 of scroll 54. Non-orbiting scroll 64 has a 
centrally disposed discharge passage 75 which commu 
nicates with an upwardly open recess 77 which in turn 
is in fluid communication with a discharge muffler 
chamber 79 de?ned by cap 14 and partition 22. An 
annular recess 81 is also formed in non-orbiting scroll 64 
within which is disposed a seal assembly 83. Recesses 77 
and 81 and seal assembly 83 cooperate to de?ne axial 
pressure biasing chambers which receive pressurized 
fluid being compressed by wraps 56 and 66 so as to exert 
an axial biasing force on non-orbiting scroll member 64 
to thereby urge the tips of respective wraps 56, 66 into 
sealing engagement with the opposed end plate sur 
faces. Seal assembly 83 is preferably of the type de 
scribed in greater detail in assignee’s copending applica 
tion Ser. No. 591,454, ?led of even data herewith and 
entitled “Scroll Machine With Floating Seal”, the dis 
closure of which is hereby incorporated by reference. 
Scroll member 64 is designed to be mounted to bearing 
housing 24 in a suitable manner such as disclosed in the 
aforementioned U.S. Pat. No. 4,877,382 or as disclosed 
in assignee’s copending application Ser. No. 591,444 
?led of even data herewith and entitled “Non-Orbiting 
Scroll Mounting Arrangement For Scroll Machine”, 
the disclosure of which is hereby incorporated by refer 
ence. 

An improved counterweight shield 84 is also pro 
vided being mounted on drive shaft 30. As best seen 
with reference to FIGS. 2 through 5, counterweight 
shield 84 includes a generally circular ?ange portion 86 
extending radially outwardly from adjacent an upper 
end of a generally cylindrically shaped axially elon 
gated main body 88. Main body 88 has a bore 89 extend 
ing axially therethrough through which shaft 30 ex 
tends. The lower portion of main body 88 is separated 
by a plurality of axially extending slots 90 into a plural 
ity of alternating equally spaced segments 92 and 94, 
segments 92 having a circumferential width substan 
tially greater than the width of segments 94. A rein 
forcement ?ange 96 extends generally radially out 
wardly from each of segments 92 to ?ange 86 and serves 
to aid in supporting and rigidifying both ?ange portion 
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86 and segments 92. Each of the segments 94 includes a 
relatively short ?ange portion 98 at the lower end 
thereof projecting radially inwardly into bore 89. 
Flange portions 98 are designed to be received within 
an annular slot or groove 100 provided on drive shaft 30 
between rotor 46 and lower bearing housing 26 so as to 
axially support and position shield 84 thereon. 

Preferably shield 84 will be fabricated as a one piece 
assembly from a suitable polymeric composition such as 
by injection molding or the like. Alternatively, how 
ever, any other suitable material may be used although 
it is believed preferable that any such other material 
have a relatively high dielectric strength due to the 
proximity of the energized motor windings. As shown, 
bore 89 will be sized so as to provide a slight clearance 
with shaft 30 and in like manner ?ange portions 98 will 
be sized so as to loosely fit within annular groove 100. 
Because of the resiliency of segments 94, counterweight 
shield may be easily assembled to crankshaft 30 by 
merely sliding it onto shaft 30 from the lower end and 
allowing ?ange portions 98 to snap into groove 100 to 
thereby retain it in position. Preferably, groove 100 will 
be positioned so as to place ?ange portion 86 of counter 
weight shield 84 in close proximity to but spaced from 
the lower end of rotor 46 and associated counterweight 
50. Additionally, the radius of ?ange portion 86 will 
preferably be suf?cient to enable it to extend beyond the 
outer edge of counterweight 50 and/or rotor 46 but yet 
still be spaced from the lower end turns 44 of stator 28. 
It should also be noted that the axial length of main 
body 88 will be sufficient so as to provide adequate 
support to ?ange portion 86 so as to prevent tipping or 
wobbling motion thereof. 

In operation, rotation of crankshaft 30, rotor 46 and 
associated counterweight 50 will operate to cause oil 
within the area between counterweight shield 84 and 
rotor 46 to be initially thrown radially outwardly across 
stator windings 44 thereby partially reducing the oil 
level within this area. As shield 84 is free to rotate with 
shaft 30, its movement will also assist in partially evacu 
ating this area, however, it should be noted that shield 
84 will rotate at a substantially slower speed than shaft 
30 due to the viscous drag of the oil therebelow and its 
loose fit on shaft 30. As the oil is thrown outwardly 
across stator windings 44, the head pressure of the oil 
within sump 43 will cause oil to circulate upwardly 
around the outer edges of shield 84 which oil will then 
in turn be driven radially outwardly across end turns 44. 
In this manner a generally continuous ?ow of oil will be 
circulated across the end turns 44 thereby enhancing 
the cooling of same. However, because ?ange 86 of 
shield 84 serves to restrict the ?ow of oil into the area 
within which the lower end of rotor 46 and associated 
counterweight 50 are spinning, the viscous drag result 
ing therefrom is greatly reduced. In actual operation, it 
has been found that the use of counterweight shield 84 
results in substantially greater cooling of stator end 
turns 44 without any appreciable decrease in overall 
compressor efficiency as compared to the use of the 
counterweight shield disclosed in the aforementioned 
U.S. Pat. No. 4,895,496. It should also be noted that 
while counterweight shield 84 has been disclosed for 
use in connection with a scroll-type refrigeration com 
pressor, it is equally well suited for use in other types of, 
compressors. 
While it will be apparent that the preferred embodi 

ment of the invention disclosed is well calculated to 
provide the advantages and features above stated, it will 
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be appreciated that the invention is susceptible to modi~ 
?cation, variation and change without departing from 
the proper scope or fair meaning of the subjoined 
claims. 

I claim: 
1. A scroll-type refrigeration compressor comprising: 
an outer shell; 
compressor means disposed in an upper portion of 

said shell, said compressor means including ?rst 
and second interleaved scroll members supported 
for relative orbital movement therebetween so as 
to de?ne moving fluid pockets of changing vol 
ume; 7 

motor means disposed within said shell below said 
compressor means and including a stator having 
end turns and a rotor; 

a lubricant sump containing a supply of lubricant 
disposed in the lower portion of said shell; 

a drive shaft drivingly connected to said compressor 
means and having a lower end extending into said 
sump, said rotor being secured to said drive shaft 
and operative to rotatably drive same, said rotor 
having a lower end portion extending below the 
normal non-operating upper level of said lubricant 
and said drive shaft having an annular groove posi 
tioned below said rotor; and 

shield means positioned closely adjacent and in un 
derlying relationship to said rotor, said shield 
means including integrally formed resilient radially 
outwardly de?ectable means operative to facilitate 
assembly of said shield means to said shaft and 
thereafter cooperating with said annular groove in 
said shaft to support said shield means on said shaft, 

said rotor being operative to expel lubricant from said 
area between said shield and said rotor during rota 
tion thereof and said shield being operative to re 
strict return ?ow of oil into said area whereby 
power consumption of said motor is reduced. 

2. A refrigeration compressor as claimed in claim 1 
wherein said rotor includes a counterweight disposed 
within said sump, said counterweight rotating with said 
rotor and aiding in expelling lubricant from said area. 

3. A refrigeration compressor comprising: 
an outer shell; 
a sump disposed in the bottom of said shell containing 

a supply of lubricant; 
a compressor within said shell; 
a motor disposed within said shell for driving said 

compressor, said motor including a stator having 
end turns and a rotor secured to a shaft drivingly 
connected to said compressor, the lower end of 
said rotor being rotatable and extending below the 
normal upper non-operating level of said lubricant 
in said sump, said shaft extending downwardly 
from the lower end of said rotor; 

said shaft including an annular groove formed 
thereon positioned below said rotor; and 

shield means supported on said shaft, said shield 
means including 
an axially elongated cylindrical body portion; 
a ?ange portion extending generally radially out 

wardly from said body portion intermediate the 
ends thereof; 

means de?ning a plurality of ‘ circumferentially 
spaced axially extending resilient ?ngers on said 
body portion, each of said ?ngers including a 
radially inwardly extending ?ange portion, said 
radial ?ange portions being received within said 
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6 
annular groove provided on said drive shaft to 
thereby retain said shield means in position 
thereon; 

said shield means beingoperative to restrict oil 
?ow to the rotating lower end of said rotor and 
to promote circulation of oil across said end 
turns for cooling same. 

4. A refrigeration compressor as claimed in claim 3 
further comprising a plurality of axially extending seg 
ments interposed between said ?ngers, said segments 
being operative to aid said body portion in supporting 
said ?ange portion in a generally radial plane. 

5. A refrigeration compressor as claimed in claim 4 
further comprising supporting ?ange portions extend~ 
ing between said radial flange and said segments, said 
supporting ?ange portions being operative to rigidify 
said radial ?ange portion and said segments. 

6. A refrigeration compressor as claimed in claim 5 
wherein said means de?ning said ?ngers and said seg 
ments comprise a plurality of circumferentially spaced 
axially extending grooves on said body portion. 

7. A refrigeration compressor as claimed in claim 6 
wherein said grooves extend axially from said flange 
portion to the lower end of said body portion. 

8. A refrigeration compressor as claimed in claim 3 
wherein said ?ange portion is positioned intermediate 
the ends of said body portion. 

9. A refrigeration compressor as claimed in claim 3 
wherein said annular groove is positioned on said shaft 
at a location so as to support said ?ange portion in a 
relatively closely axially spaced relationship to the 
lower end of said rotor. 

10. A scroll-type refrigeration compressor compris 
ing: 

an outer shell; 
compressor means disposed in an upper portion of 

said shell, said compressor means including first 
and second interleaved scroll members supported 
for relative orbital movement therebetween so as 
to de?ne moving ?uid pockets of changing vol 
ume; 

motor means disposed within said shell below said 
compressor means and including a stator having 
end turns and a rotor; 

a lubricant sump containing a supply of lubricant 
disposed in the lower portion of said shell; 

a drive shaft drivingly connected to said compressor 
means and having a lower end extending into said 
sump, said rotor being secured to said drive shaft 
and operative to rotatably drive same, said rotor 
having a lower end portion extending below the 
normal non-operating upper level of said lubricant 
and said drive shaft having an annular groove posi 
tioned below said rotor; and 

shield means positioned closely adjacent and in un 
derlying relationship to said rotor, said shield 
means including integrally formed resilient mount~ 
ing means comprising a plurality of axially elon 
gated ?ngers, said ?ngers including a portion resil 
iently radially outwardly de?ectable to enable said 
shield to be assembled to said shaft and thereafter 
being receivable within said groove to axially sup 
port said shield means 

said rotor being operative to expel lubricant from said 
area between said shield and said rotor during rota 
tion thereof and said shield being operative to re 
strict return ?ow of oil into said area whereby 
power consumption of said motor is reduced. 
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11. A refrigeration compressor as claimed in claim 10 
wherein said shield means includes a cylindrical body 
portion cooperating with said shaft to radially support 
same. 

12. A refrigeration compressor as claimed in claim 11 
wherein said body portion includes axially extending 
segments interposed between said ?ngers. 

13. A refrigeration compressor as claimed in claim 12 
wherein said shield means includes an annular ?ange 
portion extending radially outwardly from said body 
portion, the outer periphery of said ?ange portion being 
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positioned in closely spaced proximity to said end turns 
to thereby direct oil circulation across said end turns for 
cooling same. 

14. A refrigeration compressor as claimed in claim 13 
further comprising reinforcing ?anges extending be 
tween said radial ?ange and said body portion. 

15. A refrigeration compressor as claimed in claim 14 
wherein said shield means is integrally formed from a 
polymeric composition. 

* i i * i 


